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PROCESS POR PRODUOriON OP POLYFLUOBOIODIDS 



BACKGROUND OF THE INVENTION 



Rgfd of giQ Invention 

Th& present invention relates to a process for 
pmdurtlon of poIyfluDrolodlcJe. 

PolyfUiorolodides aro very useful intermediates 
rn producing Compounds used aa acth/a (Sompo- 
nents of a water-and on-rep^fsm, a mold-feleass 
agsnt a finish and so on through telomerlzatJon or 
epoxidation of an olafinte compound with the uaa of 
a peroxtda. 



Description of th e Related Art 

In order to todlna© a fluorlne-cont^rUng or- 
ganic acid, for exampte. a procssa comprlalng foi^ 
ming a silver s53t of said organic add vrtth for 
exarflpfo a sliver oxids and subsequently reactlrg 
the sail with Iodine (U.S. Patent No. 2,170.1B1. the 
Hunsdiecker reaction) and a prggssa comprtslng 
reacting an alkali metel salt of flw orgastic add with 
iodine (G.B. Patent Appflcation No. 86134) are pro- 
pose. However, in any process, there are some 
defects such that a reacting agent le expensive, 
building an apparatus In a commercial scale la 
difficult, or a yield is not aatisfactory . 



SUMMARY OF THE INVENTION 

It is, therefore, an object of *ie present Inven- 
tion to pro\ndo a process for commercially eff^cSva 
production of an Iodine teimhiated oompoimd. 
whldi 1$ a valuable intennedlate in the fluorine 
chemical Industry due to Its specific reactMly. 

Accordln& to the present invention, ther© is 
pro>^ed a process for production of a poly- 
fluotolodlde, which process comprises reacting an 
arid hallde of a polyfhjorocarbon in a perhalogsnat- 
ed solvent with h and at least one salt, preferably 
carbonate selected from the group conslsfiog of an 
ttfkali metal carbonate and an alkaline ear* metal 
carbonate. 

DFTAILED DESCRIPTION OF THE INVENTION 

The reaction of the present Invenllon cannot be 
performed in an appareftua made of a convenllonal 
metal since Iodine Is used and the reaction pro- 
ceeds at relatively high temperature. Them H is 
preferable to perform the present reaction In a 
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reactor mads of glass under atmospheiic pressure- 
IhB reasons why the preserrt rsaction is per- 
formed in th& presence of the perhalogenalad sol- 
vent are as follows: 

In the present reaction, the reaction tempera- 
ture is rateed to around a decomposition tempera- 
ture of the metal salt such as carbonate, At such 
the temperature, iodine sublimates. Then, not only 
iodlna tends to block a tine of th© reaction system, 
but also a large amount of excess Iodine should be 
used. In addition, when any hydrogen atom is 
contained in the solvent compound, a hydrogen 
terminated compound instead of an iodine temr^l- 
nated one may be fbnned, Also/in the presence of 
water, a hydrogenated compound may be pro- 
duced. By selecaon of the suitable perhalog&nated 
solvent having a suitable boinng point the reaction 
temperatUTB can be kept constant^ tho blockage 
due to sublimation and the subsequent sofidifica- 
tlon of todln& can be prevented with reflux of the 
solvent and the production of the hydrogen tenmi- 
nated compound can be prevented* 

Tho boning point of the pertialogenated solvent 
is usually In itie range of from 180 to SBO C and 
pn?ferab!y in the range of torn 200 to 240 G. The 
preferable perhalogenated solvents are, for ei«am- 
ple, pandilombutariiena, perfluoropolyether ollp a 
solvent for VPS (Vapor Phase Soldering) and so 
on In particular, perchtorobutadtene is preferable 
due to large solubSlity of b thersln. When an 
amount of perchtorobutadlene is Increased, a Nghr 
er yIeW can be achieved even when tho exceai^^a 
amount off Iodine is In the range of from 1.1 to 2-0 
times the etofchtemetrlc amount of lodine, 

The reaction temperature depends on the sol- 
vent Usually it is In the range of from 1$0 to 260 
' C and pi^fferafaly In the range of from 200 to 240 

From the point Of the decomposition tempera- 
ture, a potassiuni carbonate Is partfcjularly pre- 

ferred^ . , . 

An amount of the carbonate to be used Is from 
• 1 1 to 10 times by molar and preferably from 1.5 to 
s'fimes by molar nalattve to the add halida as the 
Btarflng material. ^ 

The reasons why the add halWe is used as a 
starting mateita! ar© as follows: When a carbw^lic 
add is used, water Is produced and the yield is 
decreased. Further, It Is very difficult to remove 
water fnwn the formed salt • 

During the present reaction, an acid fluoride of 
the decooiposed product is by-produced, which 
can be again reacted with iodine and the carbonate 
bo produce the lod&ie terminated compound sub- 
9tanfi^ly sbolchiometrically. 
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The add halida of the polyfluorocarboti Is a 
compound of the fonnula: 
flfCFXCOF ^ , „ 

wherein Rf to a perfluorealkyl or pofyflutwopolyether 
oroup and XteftaorinB or trtfluoromettiyl group. 

In particular, th* process according to ths 
present invention (S suitable fbr the Pf?ducflon of 
the polyfluorolodde from Ihe acid halwJe of til© 
Dolyfluoropolyether. 

The polyfluoropolyBthsr is a compotind which 
has a acid hands groupls) at one end of both ends 
and which has a polymer chain oomprlsliig repeat- 
fnd units of ths formulas: 
-{CHaCFaCFaOV. -{CHCICFaCFaOJb-, 
-(CCIjCFaCFaO).-. -(CHFCFaCFaO^, 
-(CFCLC?FaCFaO)r and -{CP«CF^CBO)r 
vJhereln a. b. c d. e and f are 0 « 8 pMtflve 
inteBsr. and satisfy . ,! * 

a+b+o+d*e+f S 200 and i « a*c+d+f. ra- 

spactivaiy' 

Further, the polyfluoropolyather may be a com- 
pound, for ejomple lOytox {trade mark) avateWe 
«om Du Font comprfeing a repeaHna unit of the 

formula: 

CPs 
-( CPC P2O). 

and a compound, for example FomtJBn Orado maA) 
available from Montsfhios, comprising a ropeatlna 
unit of the formula: 



CP: 



fluoride is piBvented to increase the yield of the 
desired polyfluoroiodldQ . 

Tho present «n«ntlon will be hereinafter ox- 
p{Bined ftJffher In detaR by following examples. 



Twenty ml of well dried hexachloro-l .3-btJtadl- 

fo ene. 0.3 gram of potassium carbonate powder (4.4 , 
mfllifflote) and M (jrams of todino (13 mlinrnole) 
were supplied In a 100 ml four necked flask In a 
stream Of nitrxjgen and then healed to 200 C wrth 
sfining. Then, 12 grams of the acid fluoride of the 

f5 perfluoropolyether of the rormula; 
FCCFzCFzCFflOjrf^FaCFaCOF 
wlierein n Is 34 on the average [2A milllmole) was 
droptfise added Into the flask. After the addifion of 
the add fluoride, the nwture was heated at reflux 

20 al210lo220 "C ... 
After 7 hcurs, the rsacaon solution was ana- 
lyzed with an ioftared spectrometer and the cfiait 
fTDm fhe infrared spectrometer showed absorption 
due to the carbonyl group rfsappaared but absorp- 

2s Bon due to the C-l bonds appeared at 910 cm . 

jUter the rea^ mixture was recovered from 
ihd ftesk and flltered. ihe solvent was removed with 
a separ^ry funnel and dried off under vacuum ta 
obtain 12.1 grams of the product In the NMB and 

30 m anaJysBS, any Impurity (a carboxync add teml- 
naied compound, an add fiuonde or a hydnjgen 
terminated compound) was not datscted, and the 
iodine tanninated compound was detected. 



I CFCPjO ) p- ( CPjO ) ( CFO ) ^- 



whei^in p. q and r satisfy an inequality of 2 S 

p+q+rS200. . 

The reactlfin of the present Invention proceeds 
according to the reaction equations as follows: 
RfCFXCQF + MCpa - RfCFXCOOM + CO2 + 

RfCFXCOOM 4 la RfOFXJ CO2 + Ml 

Acconilng to the piessnt Invention, It Is possi- 
ble to pmduoe the Iodide commeroteUy through 
only one pot reaction under atmospheric pressure 
In the glass reactor without corrosion. 

With the perheloganalad solvent having a suit- 
able bdfing point, the reaction temperalure can be 
kept constant. With the r«flu)c of tha solvent, the 
Wocfcage dua to soUdlficadon of todhfie may be 
prevented. Further^ ths production of the hydrogen 
terminatBd compound may be prevented. 

With the use of an excess amount of the car- 
bonate of tha alkali metal or the alkaline earth 
metal relative to the acid hallde. fte production of 
the hydrogen terminated compound or the add 
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Exampte 2 



In 150 ml 0* hexafluofo-l ,3-butadien© in a 500 
ml -four necked flesk. l2-0 grams of potassium 
40 carbonate powder (8.7 x 1O-2 mole) and S2 grams 
Of iodine (02 mole) were dlq^ensed in a stream of 
nitiogen- Then, 120 grams of the add fioonde of 

thstomula: . . _ 

r-CF2CFzCFz(XCPaCFiCFa0)«-CF20F2C0Fi! 

,6 wherein n Is 10 on the average {0,0a rnole) vms 
dropwis© added while the temperature of the mix- 
ture was kept at 210 to 220 C. After six hours, 
disappearance of absorpUon due to the carbonyl 
group in the IR chart wbb confirmed. Then, the 

60 reaction solution was purified as in Exampte 1 to 
Obtain 120 grama of the product TTio yield was 95 
The piwfuct was Identified to be a compound of 

. the formula: 

[-CFjiCP2CFeO{0F2CftCRi0)irCf^CF2lb 

6$ 
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In a 100 ml four necked flask, 24 ml of 
ho»iShloro-1,3-biitacl]ene and 2.49 grama of Iodine 
(9^ X 10 mola) Yvore charged In a sfr^anj 
rittrogen ana mixBd to pbteln a solutloa Tlien. 0.es 
gram flf potassium cait&ftata (4.92 x 10^ ^njole) s 
wds added to me solution and heated to 210 0. 

Tliort. 12 grams of the perfluoropotyefter of the 
formula: 

ROHCf^CFzOVCFiCFaCOF 
wherein n !3 21 (3.2B ^ 10-^ mote) was ^^0?^'^^ 
added into ih© tek. After the dropping, the mtxtufo 
was further heated at reflu^c After atwut seven 
hovrs, the mactiort sohitten was analyzed with IR 
and it waa conflrmed thai thare no afasorptton 
due to the cartxjnyl group In the chart. Iho rwc- 
flor aolution waa purified aa in Bfimpla 1 ^ obtam 
12.1 grams of the product The yield was 9fl ^. 
When analyzed wHh IR and NMft. It Is Wentifiad 
that the Iodine terminated compound was 
slolchiometrically produced. 
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Cialm$ 

1. A procesa for production of a pohr- 
fluorolodide, which process compdsea reacting en 
add halido of a polyfluorocarbon In a perhalogenat- 
ed solvent with la and at least one salt selected 
ftom the group consisting of an alkali metal car- 
bonate and an aDcanne earth metal carbonate. 

2. The PIOCB33 according to daim 1 in which 
the poiyflucJrocarbon is a polyfluoropotyslher. 
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